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OBSERVING SOLAR WIND TURBULENCE FROM FLUID TO KINETIC SCALES
Roberto	Bruno
IAPS-INAF,	Rome,	Italy
	 A	 long-standing	 problem	 in	 the	 solar	wind	 is	 its	 non-adiabatic	 cooling	with	 a	 slow	 decrease	 of	 the	 proton	
temperature	with	the	radial	distance	from	the	Sun.	Several	scenario	have	been	proposed	to	explain	this	behavior,	





theoretical	predictions	and	comparisons	with	 in	situ	data.	At	 the	very	 fundamental	 level	 I	will	also	discuss	 the	
possible	origin	of	the	anomalous	dissipation	by	extending	the	well-known	results	of	hydrodynamics	to	plasmas.
TURBULENCE AND DISSIPATION IN THE SOLAR WIND
Sébastien	Galtier	
LPP,	Ecole	polytechnique	&	Université	Paris-Sud,	France






turbulence,	 wave	 particle	 interactions	 and	 nonlinearities	 as	 they	 occur	 in	 the	 solar	 wind	 requires	 advanced	
numerical	modeling,	given	the	enormous	ranges	of	scales	involved.










focusing	 on	 the	 dynamics	 controlling	 the	 electron	 distribution	 function.	We	will	 demonstrate	 via	 fully	 kinetic	
Expanding	Box	Model	simulations	done	with	the	EB-iPic3D	code	(Innocenti	et	al.	2019)	the	interplay	of	spherical	
expansion	and	resonant	electron	firehose	instability	(EFI)	in	shaping	the	bulk	properties	of	the	solar	wind.	
	 As	expected	 from	Helios,	Cluster,	Ulysses	observations	 (Stverak	et	al.	2008),	 the	EFI,	which	self-consistently	
develops	 in	 our	 simulations	 as	 a	 consequence	 of	 the	 expansion,	 effectively	 bounds	 the	 increase	 in	 electron	
temperature	anisotropy	and	electron	parallel	beta	that	one	would	expect	from	a	purely	expanding	plasma.
SIMULATING SOLAR WIND DYNAMICS ACROSS SCALES: THE EXPANDING BOX MODEL





















GENERATION OF COHERENT STRUCTURES IN MHD AND SPACE PLASMAS: 
REYNOLDS NUMBER AND SYSTEM SIZE EFFECTS



























	 The	astonishing	 journey	of	Voyager	1	 (V1)	and	Voyager	2	 (V2)	 through	 the	heliosphere	culminated	by	 their	

























Voyager	 2	 is	making	 the	 first	 plasma	measurements	 in	 this	 region	 and	 observed	 and	 increase	 in	 density	 and	
decrease	 in	 speed	which	 seems	associated	with	 the	GCR	 increase.	We	give	 the	best	estimates	 for	 the	plasma	
parameters	in	the	LISM.	
We	will	also	discuss	similarities	and	differences	between	the	V1	and	V2	heliopause	crossings.























based	 on	 the	 third-order	 moment	 scaling	 law	 for	 magnetohydrodynamic	 turbulence.	 In	 particular,	 the	 sign-
singularity	analysis	provides	information	on	the	structure	and	topology	of	the	alternating	positive	and	negative	
energy	fluxes	in	the	different	channels.
STATISTICAL PROPERTIES OF A LOCAL ENERGY TRANSFER PROXY IN SPACE PLASMAS
Luca	Sorriso	Valvo		
Departamento	de	Fisica,	Escuela	Politecnica	Nacional,	Quito,	Ecuador
Nanotec	-	CNR,	Liquid	Crystal	Laboratoty,	Rende,	Italy
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